During general anaesthesia, control of the patient's airway is a major responsibility of the anaesthetist. Ventilation of the lungs is achieved via tracheal tube, laryngeal mask airway, face-mask or, occasionally, tubes, needles or catheters passed via the trachea. Inability to pass a tracheal tube (failed intubation) is not in itself catastrophic, but loss of airway control (failed ventilation) is a life-threatening crisis that has been reported to occur in about one in seven difficult intubations reported to the Australian Incident Monitoring Study 1 . Preparing for an airway crisis has been the subject of numerous publications and traditional teaching has been that when airway control is lost, a surgical (or 'invasive') airway is secured urgently. Unless the anaesthetist has undergone training and is confident to perform a surgical airway, it is the surgeon who is most likely to be requested to perform this life-saving emergency procedure.
It is unknown whether surgeons generally have assisted, or are capable of assisting, anaesthetists during an airway crisis. It is accepted that surgeons in certain subspecialties, such as ear, nose and throat (ENT) or trauma surgeons, have expertise in the provision of surgical airways. However, airway crises may occur in any surgical setting. We therefore surveyed all surgeons registered in the State of Western Australia to determine their experiences and training relating to emergency airway management.
METHODS
With approval from the Royal Perth Hospital Ethics Committee, the Royal Australian College of Surgeons and the Royal Australian and New Zealand College of Obstetricians and Gynaecologists, 445 survey questionnaires were mailed to all specialists who practise surgery of any type within the State of Western Australia. A reply paid envelope was included with each form. The questionnaire is shown in the Appendix (see Appendix on the online version).
SuMMARy
Our objective was to survey all consultant surgeons, including obstetricians/gynaecologists, in the State of Western Australia to assess their experience with, and readiness to assist anaesthetists with a difficult or failed airway. Survey questionnaires were mailed to all surgeons registered in Western Australia (n=445). A total of 238 responses (53%) were received, mostly from general surgeons, obstetrician/gynaecologists and orthopaedic surgeons. Forty percent had provided non-surgical assistance with a difficult airway and 60% had assisted with a surgical airway. All ear, nose and throat surgeons who responded to the survey had assisted with an emergency surgical airway and 47 surgeons reported having performed six or more surgical airways. However, 26% of respondents had never performed a surgical airway and 37% did not feel confident in performing an urgent surgical airway. Seven percent of respondents reported witnessing a failed airway that resulted in death or neurological damage. Seventy percent of respondents had undergone formal training in tracheostomy and 26% had advanced trauma life support or early management of severe trauma training.
These findings indicate that surgeons in Western Australia perform surgical airways infrequently and only occasionally assist anaesthetists with difficult airway management. However, some surgeons lack confidence and training in surgical airway management. Because anaesthetists cannot always rely on their surgical colleagues to provide a surgical airway during a crisis, we recommend that anaesthetists discuss airway management with their surgical colleagues for all patients with identified difficult airways and that anaesthesia training should include surgical airway management.
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RESULTS
The survey was closed six months after the questionnaire mail-out. A total of 238 replies were received (53% response). Seventy-eight percent of respondents were in full-time practice and the remainder practised part-time. The types of surgical practice are listed in Table 1 .
Respondents reported that they had last performed an elective surgical airway within various intervals: three months (8%), three to six months (2%), six to 12 months (5%) or longer than 12 months (59%) and 26% had never performed a surgical airway.
An emergency surgical airway had been performed by 60% of respondents; all ENT surgeons had performed one and 56% of non-ENT surgeons had done so. Of all surgeons who responded that they had performed at least one emergency surgical airway, only 5% had not previously performed an elective surgical airway. Of those respondents who reported having performed emergency airway surgery, the proportion of performing such airways is summarised in Figure 1 . For example, 47 surgeons had each performed at least six surgical airways.
Surgeons may assist in difficult airway management with nonsurgical skills and 40% responded that they had done so; 94% of ENT surgeons and 36% of non-ENT surgeons had provided technical assistance. Figure 1 lists the number of respondents who had provided assistance once, twice and more often. Nine respondents had witnessed 20 or more difficult airways.
A 'failed airway' was defined as a clinical situation where the anaesthetist awakened the patient or required an emergency surgical airway. Fifty-seven percent of respondents had witnessed such a crisis and proportions of respondents who witnessed one, two or more events are also listed in Figure 1 . Three respondents had witnessed 12 or more failed airways.
Confidence in performance of an urgent surgical airway was felt by 63% of respondents, with all ENT surgeons and 60% of non-ENT surgeons expressing this view.
Sixteen surgeons (7%) reported having witnessed a failed airway that resulted in death or neurological damage to a patient. One surgeon reported experiencing two such crises.
Formal training in tracheostomy was reported by 70% of surgeons and 26% had attended an advanced trauma life support or early management of severe trauma (EMST) course. Forty-six surgeons had undertaken tracheostomy and EMST/advanced trauma life support training and 58 had received no such training. We did not survey in which countries the respondents had received their training.
DISCUSSION
There have been few studies that have examined the role of surgeons in real or simulated airway emergencies. Our survey relied on respondents recalling their involvement in real airway emergencies where an anaesthetist was the initial airway specialist. Such crises are likely to be remembered, although the number of times this event occurred might not be exact. In certain settings, such as ENT surgery and trauma, surgical intervention in airway management is often planned when an anaesthetic airway is not achievable. The frequency of the worst case 'can't intubate, can't ventilate' scenario has been estimated to be approximately 1 in 10,000 patients 2 and cannot always be predicted prior to induction of Ear, nose and throat surgery 8
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All other specialties 10 in general, difficult airways should be managed by the specialist with the greatest skill. in specific clinical scenarios anaesthetists may not always be the most appropriate practitioner to secure airway control 6 although such assertions continue to be debated 7 . Schwartz 8 argues that "It is prudent to have a surgeon skilled in performing a tracheotomy and a cricothyroidotomy standby" in the situation where intubation may not be achievable. However, even skilled surgeons who have undergone training in surgical airway techniques may, in time, lose their ability to provide an emergency surgical airway. Furthermore, patients with unusual airway anatomy may present special difficulties even to an experienced surgeon during an airway crisis, resulting in a poor outcome.
Multidisciplinary training in the operating theatre emphasises workload distribution and participation by all members of the operating team in all crises. For airway emergencies, surgeons have often been regarded as a valuable resource for provision of a surgical airway. Results from this survey indicate that these historical ideas need revision. Current guidelines and algorithms from the American Society of Anesthesiologists 9 , the Difficult Airway Society 10 (uK) and the Australian and New Zealand College of Anaesthetists' Effective Management of Anaesthetic Crises 11 now include techniques for supraglottic airway devices (laryngeal mask airway, Combitube), transtracheal needle or catheter techniques and also surgical airway techniques. In general, advanced airway training for airway crises utilises synthetic models with commercial airway devices that are available locally. A more realistic 'wet lab' using anaesthetised sheep for teaching surgical airway management to anaesthetists at Royal Perth Hospital has recently been described 12 . Both trainee and consultant grade anaesthetists are encouraged to undertake this supervised course and to undergo refresher training wherever possible. While there is no certainty that anaesthetists, who have been trained with needle and scalpel techniques for management of the surgical airway, will be successful in the event of a 'can't intubate, can't ventilate' scenario, it might be better that they attempt a surgical airway rather than persisting with non-invasive techniques that were unsuccessful initially. Following training, both anaesthetists and surgeons face the challenge of skill retention and refresher courses in advanced airway management should reflect this fact.
In conclusion, anaesthetists should discuss the potential for surgical airway management with their surgical colleagues whenever difficulty is anticipated. Even when routine airway management is planned, it is important for anaesthetists to know the surgical airway capabilities of their colleagues. If there is concern by an anaesthetist that his or her patient has a difficult airway that cannot be managed with non-invasive techniques, it remains their responsibility to ensure that such a patient is managed in a setting where advanced airway techniques are available. On occasion this will require transfer of such patients to another facility. Because airway crises can be catastrophic for the patient and devastating to those caring for them, we recommend that patients with identified difficult airways receive care by clinicians with advanced airway skills.
